Summary. The 
Introduction
It has been reported that in superovulated monkeys the endogenous LH surge is blocked by an unknown factor produced by the hyperstimulated ovaries (Schenken & Hodgen, 1983; Littman & Hodgen, 1984) . Studies in women have shown that the occurrence of an endogenous LH surge during superovulation induction is dependent on the treatment regimen; both clomiphene and unknown ovarian substances are important regulators (Messinis et al, 1985 (Messinis et al, , 1986a ; Messinis & Templeton, 1987a) . However, when an endogenous LH surge occurs in superovulated women, it is markedly attenuated both in amplitude and duration as compared to spontaneous cycles (Messinis et al, 1985 (Messinis et al, , 1986a Messinis & Templeton, 1986) .
Although the factors which are responsible for the attenuation of the LH surge are not known, evidence has been provided that they are produced by the hyperstimulated ovaries (Messinis et al, 1986b) . Supraphysiological levels of oestradiol, achieved by exogenous administration of oestrogen to women, are not able to suppress LH secretion during the mid-cycle LH surge in spontaneous cycles (Messinis & Templeton, 1987b) . Therefore, it seems probable that ovarian substances other than oestradiol are responsible for the attenuation of the LH surge in superovulated women, but the nature and mechanism of action are not known.
It has been established that the midcycle LH surge is the result of the positive feedback effect of oestradiol on the hypothalamic-pituitary system and that hypothalamic LHRH is an important component ofthat mechanism (Yen & Lein, 1976 (Messinis & Templeton, 1988 Results are expressed as nmol/1. The lower limits of detec¬ tion for FSH, LH, oestradiol, progesterone and testosterone were 0-25 mi.u./ml, 0-15 mi.u./ml, 55 pmol/1, 0-25 nmol/1 and 0-28 nmol/1 respectively, while interassay and intra-assay coefficients of variation were 5-2% and 3-5%, 12-5% and 10-0%, 8-0% and 5-0%, 9-4% and 5-1% and 100% and 60%, respectively.
Statistical analysis. significantly among the three groups of cycles (spontaneous 2-6 ± 0-5 nmol/1 and 2-0 + 0-3 nmol/1, respectively; clomiphene 2-5 + 0-3 nmol/1 and 2-3 + 0-2 nmol/1, respectively; FSH 2-6 ± 0-6 nmol/1 and 1-8 ± 0-3 nmol/1, respectively). (Messinis & Templeton, 1987a) . From Day 4, LH concentrations were significantly lower than in the corresponding spontaneous cycles (Fig. lb) . Serum oestradiol concentrations increased more rapidly in the FSH cycles and were significantly higher than in the spontaneous cycles from Day 4 (Fig. lb) .
LH and FSH response to LHRH
A markedly attenuated response of both LH and FSH to exogenous LHRH was seen in all 9 women during treatment with clomiphene as compared to the spontaneous cycles (Fig. 2) . ***P < 005, **P < 001, *P < 0001 (compared to corresponding spontaneous cycles).
On the day of the LHRH injection, basal LH concentrations were significantly lower in the FSH (1-4 ± 01 mi.u./ml, = 8) than in the spontaneous (50 + 10mi.u./ml, = 9) ( < 0-01) and the clomiphene (81 + 0-5 mi.u./ml, = 9) ( < 001) cycles and significantly higher in the clomiphene than the spontaneous cycles (P < 005). Despite these differences, when the absolute values instead of the net increase in LH and FSH were taken into account, the pattern of pituitary response to LHRH in each cycle was similar to that described above (data not shown).
Discussion
In the present study, clomiphene was given to normally cyclic women for more than 5 days because such a treatment induces a substantial degree of ovarian hyperstimulation and results in sustained blockage of both the negative and positive feedback effects of oestradiol (Messinis & Templeton, 1988) . The disparity between basal FSH and LH concentrations during treatment with clomiphene is in agreement with our previous data and suggests that basal secretion of these two gonadotrophins is regulated by two separate mechanisms (Messinis & Templeton, 1987a . The results in the clomiphene and FSH cycles (Fig. 1) (Messinis et al, 1985; Messinis & Templeton, 1986) . Since clomiphene exerts antioestrogenic effects on the hypothalamic-pituitary system (Adashi, 1984) , it is suggested that supraphysiological concentrations of oestradiol are not responsible for the decreased pituitary response to LHRH. On the contrary, oestradiol is known to sensitize the pituitary to LHRH from the early to late follicular phase of the normal menstrual cycle (Yen et al, 1972; Jaffe & Keye, 1974) and artificially induced supraphysiological concentrations of oestradiol in spontaneous cycles did not affect the characteristics of the midcycle LH surge (Messinis & Templeton, 1987b) . It is possible therefore that the attenuation of the pituitary response to LHRH is due to a non-oestrogenic ovarian substance(s) secreted under the hyperstimulation process.
A similar degree of ovarian hyperstimulation was achieved in the clomiphene and FSH cycles. Although in the clomiphene treatment cycles the attenuation of the response to LHRH could be due to the antioestrogenic effect of this compound (Wang & Yen, 1975) , this possibility is unlikely due to the similar degree of attenuation in these and the FSH cycles. It seems therefore that the attenuation is mainly related to the degree of ovarian hyperstimulation rather than to the kind of treatment regimen and this is compatible with our previous data in superovulated cycles with an attenuated endogenous LH surge (Messinis et al, 1986b (Danforth et al, 1987) .
Since the responsible factor(s) affects equally the secretion of LH and FSH, we refer to this as gonadotrophin surge-attenuating factor (GnSAF). It is not known whether this putative factor(s) is the same as a gonadotrophin surge-inhibiting factor in monkeys (Sopelak & Hodgen, 1984) . Species differences may be important. Although in monkeys the endogenous LH surge during superovulation induction is blocked invariably (Schenken & Hodgen, 1983) , it is not clear whether in superovulated women the blockage and the attenuation of the LH surge are controlled by the same mechanism (Messinis & Templeton, 1987a) .
The dose of LHRH used in this study, although pharmacological, is similar to that in previous studies (Yen et al, 1972; Jaffe & Keye, 1974) . A dose-response relationship of LH to LHRH has been reported in normal men (Kastin et al, 1971 ). However, the possibility that pharmacological doses of LHRH induced an abnormal LH secretion burst is not excluded. In this study, FSH and LH measurements were performed by immunoassay. Whether bioassay of the same samples would provide different results is not known. Finally, for the interpretation of the results of the present study we assumed that the half-lives of LH and FSH do not change in the various conditions.
In conclusion, the present study shows that during superovulation induction in normal cyclic women, basal secretion of LH and FSH is regulated by two separate mechanisms. However, the response ofboth FSH and LH to LHRH is suppressed by the same ovarian inhibitory factor(s). This is possibly part of the mechanism which attenuates the endogenous LH surge in superovulated cycles.
